Abstract. Wulandari I, Hendrawan R, Husodo T, Megantara EN. 2018. Vegetation structure and composition in Ciletuh Geopark, Sukabumi, Indonesia. Asian J For 2: 54-61. Ciletuh Geopark has unique geological exposures and plant diversity that need to be maintained and managed to provide benefits, both to the environment and society. In order to manage plant diversity, the plant species that make up the area need to be identified. This research was conducted to determine the community structure and plants diversity of the Ciletuh Geopark. The results of the study were used as basic data in determining the pattern of biodiversity management in Ciletuh Geopark. The method used is a qualitative method, through an inventory of plant species and illustrating the vegetation profile diagram. Vegetation profile diagrams represent a vertical structure of the vegetation community. Data analysis was carried out qualitatively by describing vegetation conditions. Ciletuh Geopark has four types of communities, namely natural forests, horticultural gardens (gardens, humas, and fields), kebon tatangkalan (talun), coastal vegetation and mangroves. Ciletuh Geopark has 179 plant species, from understorey to trees. In this location, there has been a change in species diversity, which is dominated by crop plant species. However, based on its conservation status, there were also plants protected by the Indonesian government, namely Rafflesia patma.
INTRODUCTION
Ciletuh Geopark is located in Sukabumi, West Java, Indonesia consisting of eight sub-districts, that is Cisolok, Cikakak, Palabuhanratu, Simpenan, Ciemas, Ciracap, Waluran, and Surade, which were established in September 2016 through the Decree of the Governor of West Java No. 556/Kep. 941-Rek/2016. In the 15 years ago, Geopark has become a widely studied global issue, especially on geological aspects because Geopark has geodiversity. However, another important aspect to study is the biological aspect because there is also biodiversity in the Ciletuh Geopark. Biodiversity is a potential that will add assets, especially for Sukabumi and West Java Province in supporting development. To be able to support sustainable development, good and wise management is needed, one of which is the biodiversity of Ciletuh Geopark, that is the species of animals and plants. However, before to the manage, it is necessary to know the types of animals and plants in the Ciletuh Geopark. Megantara (2016) has conducted research in Ciletuh Geopark and produced an inventory of REEPS (Rare, Endangered, Endemic, Protected Species) animals species. To complete it, this research was conducted and focused on species of plants or the constituent vegetation of Ciletuh Geopark.
Gem (1996) states that vegetation is a collection species of plants, each of which is incorporated in a population that lives in a habitat and interacts with one another. Interaction in a community is reflected in the structure and composition of vegetation. Stratification in a community occurs because of competition between dominant species with other species or between tall trees in the uppermost layers controlling the trees below (Soerianegara and Indrawan 2005) . The interaction between plants gives rise to a characteristic composition of vegetation. Mueller-Dombois and Ellenberg (1974) use the term composition to express the floristic wealth of forests. Soerianegara and Indrawan (2005) add that species composition is distinguished between population (one species) and community (some species). The composition of vegetation is defined as the variation in the plant species that arrange community. The composition of plant species is a floristic list in a community (Misra 1973) . The purpose of this research is to find out the community structure and the diversity of plants that arrange Ciletuh Geopark.
MATERIALS AND METHODS

Location
This study was carried out in Ciletuh Geopark, Sukabumi, West Java, Indonesia which was concentrated in the horseshoe-shaped buffer area surrounding the Amphitheater (Figure 1 ). Based on altitude zoning, this area is in the lowlands, so the forest inside this area is included in the lowland forest. Government plan this Amphitheater area as the center of Ciletuh's economic growth. The results of Megantara's research (2016) showed that in the Amphitheater area scattered species of animal with REEPS status. 
Methods
The method used to explain vegetation conditions were qualitative methods. Data collection was carried out through an inventory of plant species and profile diagram. The profile diagram depiction is done on millimeter block paper with a scale of 1: 100. In the picture, it is added information such as research title, scale, species code, tree height scale, species name, and location map and study transect. The data that has been collected is then analyzed. Data analysis was performed using qualitative descriptive analysis to describe the condition of vegetation at the location of studies. Based on this forest profile, the amount of tree strata is formed. The determination of the amount of strata is very dependent on the personal decision of the researcher.
RESULTS AND DISCUSSION
Community type and vegetation
At the location of studies, various types of community and vegetation were found which compiled the Ciletuh Geopark. The types of communities and vegetation found in the Ciletuh Geopark area include natural forests, horticultural gardens, talun (kebon tatangkalan), and coastal and mangrove vegetation. However, natural forest community and talun (kebon tatangkalan) is the type of community that dominates in Ciletuh Geopark. The type of community is described as follows:
Forests
Forest is arranged of natural vegetation that the surrounding area has undergone land use change into agriculture. The forest located in steep and difficult to reach areas, such as in waterfalls and cliffs, thus causing the forest community to be safe from encroachment for land clearing. The forest in waterfall area is on average at a slope of 50-90%, but the forest in the Curug Dog-dog have slope between 20-30%, tends to be flat. Meanwhile, the forest on cliff has slope between 40-80%. In general, canopy closure in forests tends to be tight and continuous, as can be found in cliff areas. The closure of the canopy in waterfall area tends to be open, although in Curug Dog-dog has a closed canopy closure (70-80%).
Agriculture-Horticultural garden
Horticultural garden or community of cultivation plant is community that dominates in Amphitheater area and surrounding. Based on the plants that are planted, horticultural garden that exists are very diverse, that are planted only one commodity (monoculture), and some are planted with various plants as mixed (polyculture). The species that are often found in horticultural garden, including teak, coconut, rice, corn, and bananas. However, there are species which are the main commodities of each horticultural garden, such as teak and coconut, which are the main commodities. Horticultural gardens have a relatively flat and wavy topography, with a slope of <50%. The canopy closure in the horticulture garden is relatively open, so that sunlight can penetrate to the ground forest.
Talun (kebon tatangkalan)
In Ciletuh Geopark, talun (kebon tatangkalan) generally located in a relatively flat and bumpy are. Canopy closure is not too tight because it is in the range of 50%. Talun area which has a topography with a slope of > 50% and a fairly close canopy closure can be found in Keusik Bodas area (slope of 50-70% and canopy cover 75-95%).
Vegetation of beach and mangrove
Vegetation communities of beach and mangrove are in tidal areas, so the constituent plants have a special adaptation system, can release salt levels through leaves and stems. This area has a broad coastal vegetation formation because most of the land has been turned into cattle grazing and residential areas. Coastal and mangrove vegetation are separated by village and river roads, with relatively flat topography. 
Structure of the vegetation community
Wyatt-Smith (1963) classifying the structure of vegetation communities into four categories of vegetation, that is categorized as trees, poles, saplings, saplings, and undergrowth. The tree category is woody plants with diameter at breast height (DBH) > 35 cm. The pole category is a woody plant with a diameter of 10-35 cm. As for the sapling category is a woody plant with a diameter of <10 cm or has a height of> 1.5 m and for undergrowth has a height of < 1,5 m. Contrast to Wyatt-Smith who classify plants based on diameter at breast height (DBH), Soerianegara and Indrawan (2005) Contrast with vegetation forest and talun (kebon tatangkalan) to the more diverse, horticultural gardens and vegetation of coastal and mangrove have a unique of species that characterize their growing habitat. In Ciletuh Geopark are found monoculture (such as teak garden and coconut garden) and polyculture gardens. The species of tree in beach vegetation not so much found, among others Calophyllum inophyllum and Terminalia catappa, whereas the dominant species are Ipomoea pes-caprae, and Sessuvium portulacastrum. Meanwhile, the dominant species of mangrove was found are Avicennia marina, Rhizophora mucronata, Excoecaria agallocha, and Bruguiera gymnorrhiza. 
Discussion
In Ciletuh Geopark there has been a change in land use because the agriculture area is more dominant than forest. The existing forest community is only in the form of remnants of forests that previously dominated the area. That means the Ciletuh Geopark has experienced deforestation. Deforestation is the conversion of forest areas to non-forest land use (Gervet, 2007) . Agriculture is one of the most significant causes of deforestation (Bennett, 2017) . Effect deforestation is in reduced or even loss of native species replaced by cultivated species. Deforestation has thus many causes, that is population pressures, profits, and internal social and political forces can also all push up the rate of forest loss.
Currently, Ciletuh Geopark dominated by the talun (kebon tatangkalan). Talun is an agroforestry system formed to increase overall productivity and serve various functions by combining agricultural crops with tree crops, thus causing the display to differentiate between components of existing agroecosystem (Berkes 2012; Parikesit et al. 2005) . Kebon tatangkalan is the most common local agroforestry system, which is distinctive and has developed under the influence of various biophysical and socio-economic factors (Parikesit et al. 2005) .
Although the Ciletuh Geopark was dominated by trees from strata B and C, but in forest vegetation the Puncak Manik area is still dominated by trees from strata A. Vegetation Ciletuh Geopark were arranged of trees from strata A, B, and C, shows the still high dominant of old plants (Suci et al. 2017 ). Soerianegara and Indrawan (2005) state that in communities of natural plant there are 3 strata that reflect tropical forest structures.
